Cardiac hypertrophy caused by peroxisome proliferator- activated receptor-gamma agonist treatment occurs independently of changes in myocardial insulin signaling.
Peroxisome proliferator-activated receptor (PPAR)-gamma ligands are insulin sensitizers, widely used in the treatment of type 2 diabetes. A consistent observation in preclinical species is the development of cardiac hypertrophy after short-term treatment with these agents. The mechanisms for this hypertrophy are incompletely understood. Given the important role of insulin signaling in the regulation of myocardial size, we tested the hypothesis that augmentation of myocardial insulin signaling may play a role in PPAR-gamma ligand-induced cardiac hypertrophy. We treated mice with cardiomyocyte-restricted knockout of insulin receptors (CIRKO) and littermate controls (wild type) with 2-(2-(4-phenoxy-2-propylphenoxy) ethyl) indole-5-acetic acid (COOH), which is a non-thiazolidinedione PPAR-gamma agonist for 2 wk. Two weeks of COOH treatment increased heart weights by 22% in CIRKO mice and 16% in wild type, and induced similar fold increase in the expression of hypertrophic markers such as alpha-skeletal actin, brain natriuretic peptide, and atrial natriuretic peptide in CIRKO and wild-type (WT) hearts. COOH treatment increased plasma volume by 10% in COOH-treated WT and CIRKO mice but did not increase systolic or diastolic blood pressure. Echocardiographic analysis was also consistent with volume overload, as evidenced by increased left ventricular diastolic diameters and cardiac output in COOH-treated CIRKO and WT mice. These data indicate that cardiac hypertrophy after PPAR-gamma agonist treatment can occur in the absence of myocardial insulin signaling and is likely secondary to the hemodynamic consequences of plasma volume expansion.